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The wheat starch 15-kDa protein (called nrain softness protein or GSP) 
consists of a maior polypeptide and several miner polypeptides- An 
antiserum raised apainst GSP was used to screen a wheat cDNA library- A 
cDNA family ericodina approximately 15-kDa proteins that included a 
heptapeptide sequence previously isolated from protease dinests of GSP was 
identified. A partial cDNA was used in a prokarvotio expression system to 
p r o d u c e a f u s i o n p 1 o t e i n w h i a h r e a c t e 6 s t \ o n o 1 v a a a i n s t t h e o r i n i n a 1 
ant i -GSP serum. A new antiserum raised aoainst the fusion protein Produced 
a weak reaction aoainst a 15-kDa polypeptide extracted fi^orn wheat seeds. 
The results suaue^t that the orotein- encoded by the cDNA family form a 
minor component of the mixture of 15-kDa polypeptides defined as GSP* RNA 
complementary to the cDNAs could be extracted From both sort and hard wheat 
grains from about half-way throuqh nrain filiina- The BncaoBd proteins are 
novel members of the 2S superfamiiv of seed proteins* a diverse family of 
proteins which maintaia^ a characteristic frainewo^of cysteine residues. 
The deduced proteins s^^j the hiqhest similarity ^^the oat lb ■ -kDa avenin 
and to wheat puroindol ine <a 1 i pid-bind inq 15-kDa protein from wheat) - 

Rpvn p 1*1 n ~ r,-«pui miq M' mini i « h p H n p f ~« c h n r *i <= -h^ - , avn > - r n i ■. - « « » " S n ^ " « - " - ' 



related to the rnaior polypeptide of Gl>h« suqaest inn that the i i aid-bind i na 
propev^ties of GSP polypeptides mav influence pv^ain softness., 
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systems now span bacteria, 
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fungi™ plants* insects* and mammalian cell 
recombinant -deri ved bi opharrnaceut icsi s at the 
produced in Escherichia col i and in mammalian ceils. This promises to 
chanqe as the economic benefits of the newer systems Dermic the development 
of a new Generation of proteins heretofore considered unfeasible for 
commercial development. Despite the impressive 'results which have been 
o b s e r v e d f o r m a n v o f t h e n e w e r s v s t e m s * t h e r e a r e m a n v c o m m e r c i a 1 
considerations which suppest that C coli and CHG ceil expression systems 
may continue to dominate the manufacture of hionharmaceut icai s for a lonn 
time to come. 
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The cold-shock response-a hot topic- 
Jones P Gs. Inouye M 

Dep- Biochem,., Univ- Med- Dentistry New Jersey* 
Sch» , Piscataway* NJ $8854* USh 

Molecular Micro b i o I oqy ii (5; „ i994„ Bi i --£■£ i 8. 
Full Journal Titles Molecular Microb i o 1 o □ v 
ISSN s &95£i-38£X 
Languages ENGLISH 



i-:oper-c wood Johnson me a* 



~ " " "» 



of qene ex pr ession in r e £ o o n £ e t o a b v u at s h i f t s to }. a w e r c e m n e r at ur e n „ Tr i i s 
pattern includes the induction of cold -shock oroteins., synthesis of 
proteins involved in t ran scv i or i on and irsnslation, and reoression of 
heat-shock proteins. The identified cold-shock proteins are involved in 
various cellular functions from supercailinn of DhiH be initiation of 
translation- The major cold-shock protein, Cedk« has hioh sequence 
similarity with three other E» coil proteins - CspB, CsqC. and CsoD. lis inn 
translat ionai iacZ fusions* csdB was found to be cold-shock inducible at 
the level of transcription like cbdh. while csdC and csdD were not- The Csd 
proteins, which share seauence similarity with other prokarvotic proteins 
and with the ' coldshock domain' of eukarvotic Y-box orotsin?. mav have a 
function in activating transcription or unwinding or itiaskinq RMm molecules- 
Because the coldshock response can also be induced bv the addition of 
certain inhibitors of translation, it has been Drooosed that the state of 
the ribosome is the physi oioqical sensor for the induction. In addition to 
E- coli, cold-shock proteins have also been found in other orokaryotic and 
eukary ot ic organ i s m s» 
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The human cytochrome P45w (P45&) 2C qene family is complex and 
heterologous exoression methods are needed to facilitate the isolation of 
individual P45© proteins and the elucidation of their catalytic 
specific ities* we prepared a series of constructs of P45# 2Ci*Z* in the 
plasmid vector pCW, with modification of the 5" end of the codinq sequence 
of the cDNm. Some were not expressed at ail in 'Escherichia coli 5 two were 
expressed at levels of 5-2© nraoi membrane-bound P45® (liter culture) -i-one 
(201028) with oriqinal codons 2-7 altered bv substitution of the 
5 1 -t erm inai sequence described bv Barnes et ai« (Barnes., i-i. J. * Hriotto, Wi« 
P., and Waterman. N« R- Proc Nat i « Head. Gci. USA 83« 55O7--~50?)Zi 1 « 100 i) 
and one <2Ci£t20) with original cocion 2 modified, codons 3-20 deleted,, and 
alteration of the immediate downstream codon = » In both cases the P458 2C1 ( Z» 
proteins were found essentially only in the bacterial membranes* These 
proteins could be purified to a hiah denree bv solubilization and 'a single 
DEAE chromatopraphv sten- Tvoical P45£< Fe 2i* cntdot CD absorption soectra 
were observed in the bacterial membranes and the ourified oreoarab ion*=» The 
P450 2C102O protein was found to have its iv -t er m i na I i'iet removed and the 
expected residues 2 »Hia) -24 were identified bv an-ino acid sequence 
a n a 1 y s i s » i 1 o w e v e r « t h e other P 4 d iZ-- ( 2 C i £ 2 5 > w a s a c? d a ; t n 1 1 v b locked a t the 
H — t e r m i n u s H 7 h r e e native P 4 50 2 C 0 / i »Zt p r e o arat ions isolated frO'H h u rn an live r 
showed the expected s&auences (beuinninq with i-iet) fur at least the first 
17 residues. 7he blocked hi- terminus in the P456 2CiiZ*20 Drotein mav be the 
result o'f the i-'iALLLAvT seauence. which was aiso-0 used in the exoression of 
P 45>Z< 3A4 and veEuited^n a blocked protein- Cata^jic activities of P45»Z> 
2C102B and P45'Z» 2Ci£»29 ^Jr- tolbutamide hydroxy I at i were similar to those 
measured with purified liver P45£i 2C0/i'Zi i t -. the nresence of cytochrome b 5« 
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as with the isolated liver ensvme« The recombinant H45<Zt 2Ci»Z* enzvnies did 
not catalyze CG) —mephenvto in 4' -hydroxy 1 at ion.. 
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E s c h i r i c h i a col i m a v c a u s e in t est i n a i o r e x i r a i n t e s t i n a i i n f e c t i o n s „ 
Generally, extraintestinal E« coli are encaos u 1 at ed Trie caotuies are 
important virulence determinants,, which enable the pathogenic bacteria to 
evade or counteract the un specific host derail se during the early 
i p r e i m m u n e ) phase o f i n f e a t ion- Th e v i n t e r f ere w i t h t h e a c t i o n o f 
complement and phagocytes- This effect is generally transient and overcome 
by capsule-specific antibodies in the immune phase of the host defense. In 
some cases, capsules are not or onlv poorlv immunogenic, as a result of 
structural relationship or identify with host material. Strains with such 
capsules (e„g u , Ki or K5) are very virulent. Bacterial capsules consist of 
acidic polysaccharides, which are made lid from oligosaccharide repeating 
units- The capsules of E. coli are divided into two nroups. which differ in 
chemistry, biochemistry, and genetic organisation- Ail capsular 
polysaccharides are chromosomal iv determined s those of aroup I close to his 
and those of group II close to serA. The biosynthesis and surface 
expression have been extensively studied with representatives of group II 
capsular polysaccharides. It could be shown that their biosynthesis is 
directed from a gene block that determines the synthesis of the 
polysaccharide., its translocation across the cytoplasmic membrane., as well 
as its surface expression in a coordinate process* The chemical nature of 
group II capsular polysaccharides.. as well as the mechanism (s) of their 
biosynthesis and expression,, i presented* 
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Recombinant Granulocyte — macrophage colony- i-t imulat inq factor (rGN -CGF) i b 
a polypeptide hormone produced through recombinant DMA t eci mo I on i e h in 
glycosylated (yeast or mammalian expression systems) or nona 1 yco s v I at ed 
(Escherichia coli expression system) form- It is a muitilineane 
haematopoiet in which stimulates proliferation and differentiation of bone 
marrow myeloid progenitors and increases peripheral white blood cell counts 
when administered s vst emical I y„ Treatment is generally well tolerated,, 
although mild to mode-rate flu-like symptoms are common and rOM-CGF- induced 
fever and fluid retention may be problematic in occasional patients- 
rGM-GSF accelerates recovery of peripheral neutrophil counts after hone 
marrow transplantation, and results of a placebo-controlled randomised 
trial correlate this with reduced infectious episodes and shortened length 
of hospitalisation in patients with lymphoid malignancies- A substantial 
number of patients with graft failure after bone marrow transplantation 
also respond to rGM—CGF- The duration of my e I o suppre s s ? on secondary to 
cancer chemotherapy can be significantly reduced by rGN--CSF which has 
perm it t ed investigation of ant ineopl ast ic do se-int en sit y e sea I at i on. In 
some haematopoietic disorders \a»u» aplastic anaemia., m v e I odv s ol as i a and 
n e u t r o p e n i a sec o n a & r y t o H I v i n f e c t i o n a n d a n t i v i r a I t h e r a p v ) 9 r G M - C 5 F 
produces clinically useful increases in peripheral blood Granulocyte 
counts, although the effect is generally not sustained after drug 
withdrawal M The dot- ent i al for rGN • CGF t o st i mul at e pro I i f erat i on of the 
abnormal clone in myelodysplasia and in acute myelogenous leukaemia 
folio w i n g i n d u c t i o *n t h e r a d v i s o f c o n a e r n « A v a i I a b 1 e d a t a s u d a e = t n h o w e v e r „ 
t h at w i t h a p pro or i at e mo n i t o r i n g an d e xc i u s i o n o f hi nh - risk pat ients t his 
serious poential risk can be avoided,, and that mveioooiesis is enhanced in 
such pat ient s by rGN-CSF treatment. Recombinant coIonv~st imulat ing fetors 
are a new therapeutic modal it v: hence may aspect-Cs of their use 'remain to be 
clarified- Nonetheless., as one of a small group of novel agents rGM-GSF has 
major potential in the management of m ve I o s uppr e s s i on secondary to 
cyt oreduct i ve therapy with or without bone marrow transplantation., and in 
amelioration of disturbed my e 1 opo i e s i s It represents an important 
application of biotechnology to a difficult area of therapeutics. 
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The h v'qerv ar iabi e loops of an antibody molecule are supported on the 
relatively conserved Ahets. sheeted framework^ of the heavy and 
lipht-chain variable cio^ins (d&siqnateu vi i and v'L™;fliair« ~ . respectively). 
Residues within and riankina these loops inter-act with antiaen and aonfBr 
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molecule B Thus, the isolation and expression of vli and vL domain Denes are 
of particular interest both for analysis of the determinants of antibody 
specificity and for qeneration of fragments with bindinq affinities for use 
in therapy and diagnosis. The PGR can now be used to isolate diverse 
repertoires of antifoodv Mi i and vL domain Denes from ant ibodv *nroducinq 
cells from different species., includinq humans and mice* The qenes can be 
expressed as either secreted or surface -bound Fv or Fab fraaments, using 
Escherichia coii expression systems,, and the desired ant i p en — bind inq 
specificity screened for or* pref erabl v„ selected- The use of £« coii as an 
expression host allows the 'required ant i aen — bind inn specificity to be 
isolated in clonal forra in a matter of davs- The vl-i and vu domain Denes can 
also be hyperroutat ed and h i qher-af f in i t y variants isolated by screening or 
selection* Thus* the use of this technology should allow the isolation of 
novel binding specificities or specificities that are difficult to generate 
by hvbridoma technoionv. It will also facilitate the isolation of 
human-derived Fv/Fah fragments that may be less immunogenic in theraov. 
This appr-oach therefore has aimost unlimited potential in the generation of 
therapeutics with binding of specificities to order- The- fragments can be 
used either alone or linked to effector functions in the form of 
antibody-constant domains or toxins- The new technology could prove to be a 
method of choice for rapid and convenient production of designer- 
ant i bod i e s„ 
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In this review we present the principles behind protein o v ere x pre s s 1 on in 
bacteria, emphasising how this bio synthetic system can be manipulated to 
generate large quantities of proteins for study, In addition to the 
classical (molecular biological) , methods for construct imi 

prot ein-o ver producing hact eriai, we di sous s our -recent I v de ve I o peri 
(chemical / enz v mat ic) met h od « the Ex pre be! on -Cas set t e do I vm er a s e Cha i n 
Reaction (ECPCR) « The chemical /enzvmat ic t-'ransfc-riiiat ioti of an un exare s sab i e 
to an express-able nene afforded bv ECPCR can routinely be carried out in 
the experimental organic chemistry laborat orv, hence, ECPCR offers a 
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